The cutaneous and subcutaneous nodules seen in rheumatoid disease were also skin manifestations sometimes referable to systemic disease and the speaker described a case under his care which ultimately came to autopsy, where widespread rheumatoid nodules were found to involve serous membranes: for example, the pleura, causing a pleural effusion, the pericardium, causing a pericardial effusion and the meninges-accounting for fits before death-as well as the cardiac valves (Ellman et al., 1954).
The cutaneous and subcutaneous nodules seen in rheumatoid disease were also skin manifestations sometimes referable to systemic disease and the speaker described a case under his care which ultimately came to autopsy, where widespread rheumatoid nodules were found to involve serous membranes: for example, the pleura, causing a pleural effusion, the pericardium, causing a pericardial effusion and the meninges-accounting for fits before death-as well as the cardiac valves (Ellman et al., 1954) .
The cutaneous nodules, both small and large, as well as a lupus pernio type of lesion might be diagnostic of sarcoidosis.
Skin lesions in discoid lupus might ultimately go on to a disseminated lupus erythematosus, as had occurred in another of his cases: after an interval of twenty years, acute polyarthritis, pleural effusion and pulmonary fibrosis had ensued. In yet another case of a rheumatoid type of arthritis of many years' standing, a widespread systemic connective tissue disease was initiated by purpura on the legs and succeeded by a nephrotic nephritis which ended in uraemia. This proved to be an acute polyarteritis nodosa whose polymorphic features are now more frequently recognized.
The merging of one systemic connective tissue lesion into another, for example rheumatoid disease into disseminated lupus erythematosus and even polyarteritis, scleroderma and dermatomyositis is being encountered in clinical practice.
Finally Dr. Ellman asked for information concerning the classification of scleroderma. He wondered whether the usual practice was to divide the condition into localized scleroderma (morphlea) and diffuse scleroderma confined mainly to the skin. The more systemic acrosclerosis was usually preceded by a Raynaud phenomenon and followed by sclerodactylia, often with calcinosis. Sooner or later a characteristic facial expression would develop and was often associated with visceral involvement of the cesophagus, heart and lungs-in fact a widespread mesenchymal disease. Dr. Ellman had had in a woman of 40 a case of rheumatoid disease complicated by acrosclerosis and dermatomyositis who, a few weeks before death, had developed a carcinoma of the breast.
In his experience hormonal therapy sometimes proved life-saving in the acute systemic collagen (connective tissue) diseases. REFERENCE ELLMAN, P., CuDKowIcz, L., and ELWOOD, J. S. (1954) J. clin. Path., 7, 239. [ March 22, 1955] DISCUSSION ON OSTEOPOROSIS Dr. H. A. Sissons: The Structural Pathology of Osteoporosis Definition of osteoporosis.-I would define osteoporosis as a structural change in bone whereby the supporting tissue is reduced in amount but remains highly mineralized.
Clinical recognition of osteoporosis.-The skeletal abnormality usually becomes evident through a change in the X-ray appearance of the involved bone. Within the group of rarefying bone diseases, osteoporosis must be contrasted with osteomalacia where there is diminished mineralization of the supporting tissue as shown on histological examination by the presence of excess of completely non-mineralized osteoid tissue. Thus, in biopsy material, osteomalacia is recognized by the identification of excess osteoid tissue, while a diagnosis of osteoporosis depends on the recognition that the amount of normally calcified bone substance is diminished. The recently developed technique of microradiographic examination of undecalcified bone material offers certain advantages over the usual methods of histological study which involve decalcification of the bone specimen. My definition of osteoporosis as a structural change allows me to emphasize that it is neither a disease nor a group of diseases, but a non-specific response by the skeleton to a number of otherwise unrelated disturbances. As will be emphasized by other contributors in regard to "idiopathic" osteoporosis, the exact nature of these disturbances is not always fully understood, but the following is a list of some of the abnormalities concerned in the production of various types of osteoporosis. These abnormalities, which involve departure 35 Section of Medicine 567 from the conditions necessary for the maintenance of normal bone structure, are often "4negative" ones.
Absence of: 
Illustrative Cases
Case L-Local osteoporosis following immobilization of part of the body (Sissons, 1952) . M., aged 20 years. Tuberculosis of knee-joint with advancing radiological bone changes and extending soft tissue involvement. Treatment by immobilization and chemotherapy.
After three months' complete immobilization of the leg, X-rays showed diffuse rarefaction of bone involving the entire limb. Although diffuse, the involvement was not uniform, and in the small bones of the foot the subchondral bone was seen to be greatly rarefied ( Fig. 1 ). An X-ray of a slab of tissue from one of the cuneiform bones of the foot (obtained from an amputation specimen) demonstrates the sharp localization of the change to the subchondral bone. The photomicrographs of Fig. 2 , which compare a single bone trabecula of the osteoporotic subchondral bone with one of normal thickness, show that narrowing of the trabeculk without any change in the adjacent fatty marrow is the basis of the rarefaction. The irregular surfaces of the bone trabecula in the porotic region indicate that osteoclastic resorption of bone has been concerned in the process. In the other bones of the foot, too, the rarefaction is patchy, and the same local evidence of osteoclasis was present. The case also illustrates another type of osteoporosis, this time in the area actually bordering on the inflammatory tissue of the knee-joint where bone rarefaction, as seen in the clinical X-ray, was extreme. Comparison of the X-ray of a slab of bone from a normal femur with one from the same region in the present case (Fig. 3) shows the great reduction in thickness of the bone trabeculk when compared with their counterparts in the normal bone. The involved trabecule are, in fact, so slender that they could not be resolved in the clinical X-ray of the knee, the normal trabecular patter having apparently disappeared in the porotic region. This maximal rarefaction in relation to the involved joint is uniform but quite sharply dema-rcated. It is of interest that its extent corresponded with that of a zone of marked hyperlemia of the marrow. Histologically, there was again evidence of increased osteoclastic bone resorption in the involved area. Although their thickness is so much reduced, the bone trabeculke in the osteoporotic region retain a normal pattern.
Case II.-Local disuse osteoporosis of long duration. F., aged 42 years. Poliomyelitis at 4 years of age: there was complete paralysis of right lower limb with marked shortening and osteoporosis during the period of growth. The limb was not used for weight-bearing. Amputation at the age of 37 Section of Medicine duration of the osteoporosis, the rarefaction-although extreme-has ceased to be patchy. It involves the whole bone structure although some trabeculv (actually the compression systems which are normally weight-bearing) are less severely involved than others. The osteoporotic bone is seen at a stable stage and neither bone destruction nor bone formation is conspicuous histologically. Case IlI-Early osteoporosis in Cushing's disease. F., aged 29 years (the case described by Maclay et al., 1938) . A three-year history of virilism associated with depressive mental changes.
Glycosuria and hypertension were present, but symptoms referable to the skeleton were not noted.
I was able to study material from the spine in this case through the kindness of Professor Dorothy
Russell. The comparison of a histological section from the body of a lumbar vertebra with that from a similar bone in a normal individual ( trabeculie Microscopic study showed occasional areas of recognizable osteoblastic and osteoclastic activity the general outline of the vertebra is unchanged and there is no collapse of the slender trabeculi of the porotic bone. Case IV Advanced osteoporosis in Cushing's disease. F, aged 16 years. A five ands ahalf year history of amenorrhoa obesity hirsuties diabetes and hypertension Three and a half years after the onset of symptoms lumbar pain directed attention to spinal osteoporosis with vertebral collapse. Exploration of the adrenals showed symmetrical hyperplasia and the patient's condition showed temporary improvement following removal of the left adrenal I was able to study postemortem material from the case through the kindness of Dr in the spine, as is usual in these cases. The longitudinally divided spine ( Fig. 6 ) shows that many vertebral bodies are compressed, with conspicuous increase in size of the invertertebral discs. A slab X-ray from one of the vertebral bodies shows the extreme bony rarefaction, in this case associated with loss of the normal arrangement of trabecule and bony collapse. Histologically, trabecule were extremely thin but showed no other abnormality. In the compressed vertebra, occasional microscopic fractures of slender trabeculx could be recognized, both in sections and in slab radiographs, and suggested that the bony collapse is a slow process. In some vertebral bodies, however, the extreme impaction of numerous fractured trabecule indicated that an instantaneous compression fracture had been concemed. Unlike my initial example of progressing immobilization osteoporosis, the bones in Cushing's disease do not show any important increase in osteoclastic activity despite the progressing bony changes. Indeed the cellular abnormality consists of diminished activity, with little or no osteoblastic bone formation, even in the areas of collapse where one would normally expect active callus formation to be in progress. This inhibition of the normal cellular activity and reparative processes of a variety of connective tissues in Cushing's disease can be almost exactly mirrored by the administration of cortisone to experimental animals (Sissons and Hadfield, 1951, 1955) .
Mechanism of Production
On the basis of evidence it has long been believed that structural changes in bone, involving the amount and distribution of the calcified supporting framework, are the result of activity of the specialized connective tissue cblls of the bone. Two contrasting processes are concerned, osteoblastic bone formation and osteoclastic bone resorption. Together, the two processes, normally in equilibrium, constitute the bony remodelling that is continually occurring, and their pattern of distribution and interrelation determines the form and the histological structure of any bone, normal or pathological. The normal equilibrium between these processes results from the interaction of a large number of influences-mechanical, vascular, nutritional, and hormonal, to name a few-and osteoporosis is the structural end-result occasioned by any prolonged imbalance in favour of the destructive process.
Dr. Paul Fourman:
Endocrine Aspects of Osteoporosis About twenty-five years ago it was already customary in the German-speaking countries to distinguish osteoporosis from other diseases where the bones become rarefied. In osteoporosis the metabolism of calcium was normal and there was no excessive destruction of bone by osteoclasts; but the bony trabecule were often broken, and always reduced in number and in thickness; they were, however, normally calcified (Gerth, 1930) . The ash content and the chemical composition of the bones were normal (Rutishauser and Maulbetsch, 1934) . Albright (1947) , with much insight and imagination, emphasized the hormonal factors which might play a part in osteoporosis. When he presented his speculations, he had, he said, told more than he knew; and we do not know much more to-day. The adrenal cortex produces some androgenic steroids which he names the "N" hormone because he believes that, like the testicular androgens (Reifenstein, 1942; Kochakian, 1946) , they produce a gain of nitrogenous or protein substances in the body and that their function is anabolic. The hormone of the adrenal cortex which acts on sugar metabolism, the "S" hormone, is anti-anabolic (Albright, 1943) . Osteoporosis might be the result of a lack of the anabolic hormone or of an excess of the anti-anabolic hormone. In men the testicular androgens, and in women the oestrogens, might also have an anabolic effect on the protein matrix of bone.
Senile and post-menopausal osteoporosis, and the osteoporosis which sometimes accompanies a failure of the gonads may, on Albright's hypothesis, represent a lack of N hormone. The osteoporosis of Cushing's syndrome represents the effect of an excess of the antianabolic S hormone. But osteoporosis also complicates some other diseases of the endocrine glands and it cannot always be explained by Albright's scheme.
Senile osteoporosis.-Osteoporosis is most commonly seen in old people, so much so that it is probably a normal manifestation of the atrophy of the tissues that accompanies the aging process. The urinary 17-ketosteroids are partly derived from androgens and may provide a crude measure of their production. The output of 17-ketosteroids falls with advancing years, but this fall has not been shown to be greater in the people who develop osteoporosis (Morpurgo et al., 1955) and the idea that a lack of N hormone determines the appearance of osteoporosis still wants experimental support. The administration of androgens does improve the symptoms, but they lead to a retention of calcium even in some normal animals and the fact that they do so in patients with osteoporosis is not evidence of a hormonal lack.
Senile osteoporosis is much commoner in women than in men, and when it appears in women who are not very old it is called post-menopausal osteoporosis. The implication is that in them the failure of ovarian function produces the disease. Although cestrogens produce a remarkable storage of calcium in birds and may stimulate the osteoblasts and produce a small retention of calcium in some mammals, these effects vary from species to species (Gardner and Pfeiffer, 1943) and the results cannot be extended to man without some evidence obtained directly on man. Furthermore, the results of giving oestrogens in excess to a normal animal do not provide evidence for the effects of a deprivation. There is no evidence that osteoporosis appears at an earlier age in women who have had their menopause artificially induced before the natural time (Albright, Smith and Richardson, 1941 ; Donaldson and Nassim, 1954) . CEstrogens do have some effect on the symptoms and on the progress of the disease, but this does not mean that they replace a deficit. One report suggests they may do so: osteoid tissue appeared in the bones of an old woman with osteoporosis treated with large doses of cestrogens, but with only small amounts of calcium (Sherman, 1948) . One interpretation is that the treatment had stimulated her osteoblasts to produce fresh bone matrix around her atrophic trabeculae, but further work of this type needs to be done. On the whole the symptoms in these patients respond at least as well to androgens as to cestrogens and there are hardly any histological studies of the results of either treatment.
The gonads.-Osteoporosis does not commonly arise in eunuchs, though it may do occasionally (Labhart and Courvoisier, 1950) ; in a sect of castrates, the Skoptzi, one-half are said to suffer from osteoporosis (Koch, 1921) ; and it may be relevant that a survey of 31 eunuchs in China revealed a kyphosis in two-thirds of them (Wagenseil, 1933) . Patients with ovarian agenesis commonly have osteoporosis, but since they seem to lack the adrenal N hormone as well as cestrogens (Albright et al., 1942) this does not help to decide between the lack of these hormones to account for osteoporosis in women, if indeed a lack of either can be held responsible.
Cushing's syndrome.-We are on firmer ground when we come to consider an excess of the anti-anabolic, or S, hormone as a cause of osteoporosis. Ever since Cushing's description (1932) of the syndrome named after him, which we now know to be the result of an abnormally large secretion of the adrenocortical hormone, it has been clear that osteoporosis is very commonly a feature of the syndrome, and of the 8 cases which Cushing collected 6 had it. The pathological changes in the bones were described in beautiful detail by Mooser in 1921, and Follis (1951) confirmed the findings. Although Follis (1952) could not reproduce the condition in animals given cortisone or compound F, the clinical changes have been reproduced in patients given cortisone (Curtiss et al., 1954 ) so that to some extent the role of the cortical hormone in the osteoporosis of Cushing's syndrome has been experimentally verified. It seems possible that this effect of the cortical hormone is a result of the general reduction of protein tissue that it produces. There is experimental evidence that androgens may offset the loss of nitrogen produced by the cortical hormone (Bartter et al., 1950) but the data do not support the idea that that gain of calcium produced by androgens depends on the retention of nitrogen (Perloff et al., 1943) .
I have had the opportunity to follow the course of the osteoporosis in 2 patients whose Cushing's syndrome was successfully treated by adrenalectomy. One was remarkable because at first her only sign of disease was an impacted fracture of the left femoral neck (Fig. 1) . Two years later it became obvious her vertebre were collapsing but she still was not easily recognizable as a case of Cushing's syndrome. She was neither fat nor plethoric, and she had no striae. But she had glycosuria, very few circulating eosinophils and a very high level of of 17-hydroxysteroids in her blood-88 ,ug./100 ml. (Dr. R. I. S. Bayliss). At present, two years after the complete removal of her adrenal glands by Professor C. G. Rob, there is no sign that her bones are becoming any denser, but the progress of their dissolution has been stopped.
The second patient had a partial adrenalectomy four years ago for a florid Cushing's syndrome. She is now a healthy and attractive young woman, who does not require any replacement of cortical hormone, and she has recently borne a healthy infant. But her vertebrie remain translucent and distorted or collapsed. It is obvious that these 2 patients' bones have not reformed, although they are no longer exposed to an excess of cortical hormone. It has yet to be seen whether they can do better if androgens are given (Albright, Parson and Bloomberg, 1941) .
Acromegaly.-Osteoporosis may be discovered in some other diseases of the endocrine glands. In acromegaly the bones may show three varieties of change: (1) A proliferation of the subperiosteal connective tissue produces a fresh growth of bone, which is not always symmetrical; when the asymmetrical growth involves the vertebrae the whole spinal column becomes distorted (Erdheim, 1931); (2) There may be an overgrowth of the articular cartilages and the patient may have a severe degenerative arthritis (Waine et al., 1945);
(3) Lastly, and not very commonly, the patient shows the clinical and radiological changes of osteoporosis (Figs. 2 and 3 ). But there are no histological studies of this complication except in one acromegalic (Junet, 1940) who also had thyrotoxicosis and whose bones showed the changes of thyrotoxicosis (see next para.). There are many explanations put forward for osteoporosis in patients with acromegaly (Lichtwitz, 1947; Albright and Reifenstein, 1948) , none of them very satisfactory. If it is indeed an osteoporosis they get, with atrophic trabecule, it may be simplest to look upon -the atrophy as an effect of growth hormone accelerating the normal aging process (Silberberg and Silberberg, 1942) . It may be apposite to mention here the exemplary study of Hernberg (1952) which reveals a high incidence of osteoporosis in diabetes, a disease which appears to predispose to the premature aging of certain tissues. The thyroid.-Though the bones may be rarefied and may break in thyrotoxicosis (Hunter, 1930) , the disease does not, strictly, produce osteoporosis, but an excessive destruction of bone by the osteoclasts so that on section the trabecule resemble the edge of a saw (Askanazy and Rutishauser, 1933; Martos, 1938; Follis, 1953) . On the other hand osteoporosis does complicate cretinism (Schinz et al., 1952) and hypothyroidism in children (Follis, 1950; de Wulf, 1948) , and I have seen it in a man aged 62 with myxcedema ( Fig. 4) ; his osteoporosis was confirmed by a biopsy from his iliac crest.
CONCLUSION
It is obvious that osteoporosis is not a disease in itself but a label to describe the loss of the protein matrix of bone, which may be produced in many ways. An excess of S hormone accounts for some cases: it produces osteoporosis because it reduces the amount of protein tissue in the body. In many instances osteoporosis is a manifestation of aging: this may be the explanation for more cases than is realized. The rate of aging of different tissues varies and for each tissue it may be genetically determined (Loeb, 1942) ; in some people the bones may show an atrophy of old age, while their other tissues remain well preserved. 
Proceedings of the Royal Society of Medicine 42
It is true that the gonadal hormones can often arrest the progress of an osteoporosis; but it cannot as yet be decided whether they do so by replacing something that is lacking in the organism.
Dr. C. E. Dent: Idiopathic Osteoporosis
The general problem of osteoporosis is full of difficulties, many of which are due to the loose use of the word to describe any form of radiological bone rarefaction. The ensuing confusion becomes even worse if the word is also used as a synonymfi for osteomalacia. The distinction between osteoporosis and osteomalacia is clear enough to the pathologists, and we also owe a great debt to Albright and his collaborators for making a similar clear distinction on the clinical level (Albright and Reifenstein, 1948) . I believe we should follow 43 Section of Medicine 575 their usage meticulously, especially in view of the great difference in prognosis and treatment of the two diseases. Osteoporosis they consider to be a disease of the bone matrix, a disorder of protein metabolism. This results in an underproduction and therefore in a weakening of bone which is, however, of normal composition. No characteristic biochemical changes have yet been found in plasma or urine; if there are any one would expect them to concern nitrogen or protein metabolism. Osteomalacia, in contrast to this, is a defect of calcification demonstrated pathologically by the presence of uncalcified osteoid seams. This defect is invariably accompanied by changes in some or all of the plasma levels of calcium phosphorus and phosphatase. These chemical changes, being easy to discover, are now a recognized part of the diagnostic criteria. Osteomalacia may have further biochemical characteristics since it may be the result of more generalized disorders such as steatorrheea or renal acidosis themselves presenting as such or readily uncovered by investigation. Moreover the radiological findings (e.g. bending of bones, Looser zones) may be quite characteristic. Osteoporosis, alas, remains unheralded by any such convenient features. It is a very common disease. Because it affects the majority of old people, especially women, it may be dignified by the addition of the terms "senile" or "post-menopausal" to its description. These terms do not help us much and are, in fact, an embarrassment when one considers idiopathic osteoporosis, that rare form of the disease which occurs in comparatively young people of either sex, but which is otherwise almost identical with that occurring in the older age groups. In idiopathic, as in senile, osteoporosis one finds an almost complete absence of any clinical signs or symptoms of disease that are not referable directly to the skeletal system.
Even when the bones are grossly affected the patient may otherwise maintain perfect general health. The signs that are indeed found tend to be a combination of a slowly developing insidious disease and of its acute complications. The former does not usually produce clinical signs for some time but it seems clear from studying the histories of the patients and from taking their measurements that the first sign is a loss of height entirely localized to the trunk. By the time symptoms are complained of, however, this may amount to as much as 4 to 8 in. and it seems odd that it is not noticed sooner. It is of value in diagnosis to take measurements, with the patient lying flat, of the distance from the crown to the upper level of the pubic symphysis, from here to the bottom of the heel, and of the span (finger tip to finger tip). In a fully grown adult the first two are approximately equal to each other and equal together to the span. In a patient who has grown normally to adult life and has later lost trunk height these measurements may indicate accurately the extent and subsequent course of the disease for the span is now the only ascertainable measure of the patient's original height. The span is therefore likely to be much larger than the present height of the patient, indicating a recent loss of height.
The span, however, will still be about twice the pubis to heel measurement and this much more than the crown to pubis, which contains the bones most affected. Such measurements in four of our cases are shown below. Chronic backache is the most common complaint. It may occur together with kyphosis and protrusion of the sternum and possibly a complaint that the lower ribs are rubbing against the iliac crests. As the condition becomes more severe chest complications ensue owing to the decreased vital capacity. The acute complications which occur at intervals of weeks or years throughout the disease are those due to fractures, usually of the vertebral bodies, often, however,-unlike those in the older group of senile cases-of the ribs. The patient is seized usually without warning, although sometimes he may have minor symptoms for a few days before, with a sudden severe pain in his back or chest which, while showing localized tenderness, usually is referred distally. The pain may completely immobilize him for a few days but generally works off gradually in about three weeks. One of our patients reports a crunching sensation in her back each time this occurs. A characteristic of the rib fractures is that they heal with very little callus formation in contradistinction to the excessive callus formation around rib fracture in Cushing's syndrome. Less often the pains are felt in the hips, thighs and shoulders but never more distally. The history is quite characteristic in a long-standing case but of course is exceedingly difficult to differentiate from other causes of backache in the early stages. The acute fractures may occur apparently spontaneously but frequently follow known stresses or strains. In one case the early history was very similar to that of a prolapsed intervertebral disc.
Most cases of idiopathic osteoporosis are first diagnosed by the radiologist since the changes have to be very gross before a clinical diagnosis is possible. The radiological changes, as in senile osteoporosis, are those of a diffuse, generalized rarefaction of the spine and sacrum, and in the more severe cases of the ribs and pelvis as well. Only very rarely are other bones involved. Because it is so exceedingly difficult to detect slight rarefaction it is better to attempt some sort of control X-ray in which the patient's vertebre are X-rayed at the same time and on the same plate, with those of a normal patient of the same sex and of approximately the same age and build. As the condition advances there is a shape change in the vertebral bodies; at first a decrease in their height, later an apparent increase of the intervertebral spaces, with or without the presence of Schmorl's nodes, until finally they may take up a typical "cod fish" or biconcave appearance. It is unfortunate that the radiological appearance is so non-specific. Identical pictures may be obtained from cases of secondary carcinomatosis, multiple myeloma, osteomalacia and so forth. The differential diagnosis is therefore mainly that of exclusion of these other diseases. There are no specific biochemical findings: in an active phase there is a high output of calcium in the urine, which may fall to normal during apparent remissions. Such a finding would help to exclude diffuse bone tumours which are much less likely to remit in this way. Advanced idiopathic osteoporosis may, I think, have a characteristic radiological appearance and be distinguishable even frort advanced osteomalacia, the disease with which it is most likely to be confused in practice. In osteomalacia, the biconcavity and flattening of the intervertebral discs is exceedingly uniform throughout the spine and the radiological density of the intervertebral bodies may be comparatively well maintained, especially in their upper and lower margins. The presence of some trabeculation in the medulla may also be detected. In osteoporosis, however, of similar severity the changes are less uniformly distributed throughout the spine. The upper and lower vertebral body margins may be more irregular, collapse of the vertebral bodies may be much more marked in some than in others, and the vertebrae may seem to have lost entirely their trabecular bone, appearing on the X-ray only as a ghostlike shadow of cortical bone (Figs. 1-5 ). It is as if osteoporosis affects spongy bone much 3. -Vertebnw from a case of life-long steatorrhmea. This patient had only recently begun to develop symptoms of bone disease thoush having long suffered from most of the other complications of steatorrhefa. She was grossly deformed. Note the marked "cod fish" shape of her vertebrc, all of which are equatoy affected. Nute also weal-marked trabeculations in the medulla.
FIG. 4.qVertebra from a patient with idiopathic osteoporosis. Her symptoms are of only 5-year duration and are not severe. There is gross acod fish" shape of the vertebri, some of which, howevern are more collapsed than others. No trabeculation is visible in the medulla. There is marked "cod fish" shape change. The vertebxlcowapse is very uneven. There appears to be no medueary structure visible, the vertebra only showing as a weak outline. This appearance is hquite different from that in the severe case of osteomalacia as shown in Fig. 3 . are specific of the other bone diseases. He must not have localized "cysts", nor subperiosteal erosions, nor pseudo-fractures, nor apparent bending of the long bones, nor a characteristic trefoil deformity of the pelvis, nor changes in other tissues such as nephrocalcinosis, ectopic calcification, neurofibromata, and so on. It may be of interest here to quote one patient whose diagnosis puzzled us for a time. He was a man of 28 presenting with low backache, loss of height and perfectly healthy in himself and with normal biochemistry: in other words exactly as our cases of idiopathic osteoporosis. His bone X-rays were also quite typical but further examination showed that he had very loose lgaments had had several fractures of his bones and had deep blue sclerotics. There is no doubt that he was a case of osteogenesis imperfecta tahda,or, indeed, tardissima. Bearing in mind that cases of this condition are often diagnosed without blue sclerotics, &c., it is clear that we will often be unable to distinguish patients with this disease from those with idiopathic osteoporosis. Indeed I sometimes wonder if there is any real difference between them. The only tangible difference is that, as far as I know, idiopathic osteoporosis is never hereditary.
Treatment.-The treatment of idiopathic osteoporosis has been unsatisfactory in our hands. Of 4 cases carefully studied, on graduallyovr male among them, has responded to any treatment. This patient (described briefly by Anderson, 1954) , after receiving originally 32 bottles of plasma (25 g. plasma protein per bottle) intravenously, over about three weeks, is now maintained on four-monthly treatments with eight bottles at a time. His urine calcium excretion has greatly diminished. It falls further each time he gets more plasma to rise a little between whiles. He is completely convinced that his symptoms improve greatly each time he gets plasma, to worsen gradually over the next four months. He is far better now than before we gave any plasma. He has ceased to lose height but there is no radiological improvement (Fig. 5 ), and this is hardly to be expected as the balance studies 578 Proceedings of the Royal Society of Medicine 46 suggest that he is in approximate calcium balance, neither gaining nor losing calcium from his skeleton. Our other three, female, patients have not responded metabolically or symptomatically to the plasma; one of these has had very large quantities indeed. Most of these patients have also had at various times male and female sex hormones, calcium and vitamin D without any apparent effect. It may be of interest to record that on the first twelve occasions these 4 patients had plasma, all had severe febrile reactions. We have been unable to explain this apparent coincidence. We have since given aspirin during the infusions; this practically prevents the fever, which nevertheless usually shows itself by a rise of 10 F. or so. No patient has yet had jaundice in spite of the enormous amount of plasma given. Our only precaution now is to ensure that each batch of plasma all comes from one or two pools at the most. Prognosis.-I do not know the prognosis of the disease. One of our female cases (shown in Fig. 4) is fairly well, has stopped losing height and suffers only from occasional backache. Our male patient (shown in Fig. 5 ), to whom we continue giving plasma, seems in fair condition, and, since his employment was changed from cabinet maker to glass blower, he has been able to work full time with only occasional days off. The other two females are rapidly going downhill with increasing pain, and decreasing vital capacity. Their days seem numbered even if the disease could now be arrested. It is interesting to consider the suggestion of Nordin and Roper (1955) that pregnancy may cause a disease identical to that which I have described here. Two of our three females have had one child each. One dates her first symptoms to the pregnancy and is the patient (Fig. 4 ) who continues in fair clinical condition. The other dates her first symptoms to two years after the pregnancy. She and the third patient, who has not been pregnant, are now seriously disabled with the disease still active. The natural evolution of the disease is, and has to be, so slow that it is difficult to imagine it being entirely due to a temporary cause acting for at most nine months. Pregnancy could more reasonably be expected to be only a contributory cause although the evidence for this, too, is rather weak.
